Background: Cryptococcus neoformans is encapsulated yeast which causes life-threatening infections in up to 40% of AIDS patients in Africa. Objective: To investigate the prevalence of cryptococcosis among HIV infected patients in Yaounde. Methods: In a hospital-based surveillance study of cryptococcosis, the colonization of Cerebrospinal Fluid (CSF), urine and blood sample by C. neoformans was evaluated by direct microscopic examination and culture techniques. Data obtained were then analyzed based on the medical records of the patients. Results: Among the105 patients sampled for the study, the CD4 counts varied between 31 and 304 lymphocytes/mm
Introduction
The HIV pandemic has greatly contributed to the emergence of opportunistic fungal pathogens and increased incidence of infections over the last two decades. Cryptococcosis is a cosmopolitan but rare opportunistic mycosis, caused by an encapsulated yeast Cryptococcus neoformans. This fungus causes lifethreatening infections in approximately 7-15% of patients with HIV/AIDS around the world, and up to 40% in Africa 1 . In 1993, the United States Centers for Disease Control and Prevention (CDC) reported that 6% of the 274 150 patients with AIDS developed cryptococcal disease in the United States. Furthermore, patients with AIDS-associated cryptococcal infections now account for 80%-90% of all patients with cryptococcosis 2 . In immunocompromised patients infection with C. neoformans is often fatal. Patients usually require lifelong suppressive therapy. The overall mortality rate from cryptococcal meningitis is approximately 25%-30%. Of those who survive, 40% have significant neurological disorders, including loss of vision, decreased mental function, hydrocephalus, and cranial nerve palsies, with relapse occurring in up to a quarter of cases 3 . Although cryptococcosis is considered an opportunistic infection particularly in AIDS patients, the data on prevalence vary in time and space. This may be as a result of the changing epidemiology of HIV infection and the AIDS management pattern 4 . In sub-Saharan Africa with the highest burden of HIV/AIDS, incidence and mortality of cryptococcosis are yet to be well documented. In this study we report the prevalence of Cryptococcus neoformans in three specimen types (CSF, urine and blood) obtained from HIV-infected patients at the Yaoundé Central Hospital, Cameroon.
Methods
Patients and samples A hospital-based surveillance of cryptococcosis was conducted at the Yaounde Central Hospital (the major reference centre for HIV/AIDS management in Cameroon) from March 2010 to December 2010.
Patients that met our condition i.e. evidence in the medical records of HIV seropositivity were eligible. For each included patient, the following basic data were collected: age and gender; CD4 counts at admission; antiretroviral therapy (ART) regimen and antifungal therapy. Ethical clearance and permission to perform record reviews and patient interviews after informed consent was given by the Faculty of Medicine and Biomedical Sciences (FMBS), Yaounde-Cameroon, and the Yaounde Central Hospital (YCH) Ethical committees.
Laboratory methods
The CSFs, urine, and blood samples were aseptically collected in sterile tubes, and transfer to the Mycology laboratory for immediate processing. The diagnostic tests for cryptococcosis used in this study included India ink microscopic observation and agar cell cultures. Each sample was centrifuged at 3000 rpm for 10 min. One drop of the pellet (urine and CSF) or serum was used for the India ink preparation. The remaining pellet or 0.1 ml serum was spread on agar slants in three tubes each of Sabouraud-chloramphenicol medium and incubated at 30°C for up to 3 weeks. Isolates were subcultured in Sabouraud dextrose agar slants in screw-top glass test tubes to confirm purity. C. neoformans was identified on the basis of colony morphology and by subculturing isolates onto Niger seed agar (NSA) and urease agar. Growth at 37°C with brown discoloration on NSA and urease hydrolysis identified the genus. Furthermore, doubtful isolates or isolates with undetermined reactions were subjected to API 20C Aux (BioRad). Clinical history was recorded for all the cases diagnosed of cryptococcosis. Clinical manifestations recorded were neurological manifestations (headache, mental confusion, vomiting, and virtual alterations), cutaneous manifestations (skin lesions), respiratory manifestations (cough), and general manifestations (fever, weight loss).
Results
The105 HIV-infected patients recruited for this study were made up of 65 females and 40 males giving a sex ratio of 1.6. Their characteristics are shown in table 1. 
Discussion
Among the positive cases, 14 were males (66.66%) and 7 females (33.33%) indicating that male were more slightly involved than female. This may reflect the difference of exposure rather than difference in host susceptibility 5, 6 . According to some authors, the reason for male predominance is not known although increased environmental exposure, hormonal inûuences and D or genetic predisposition of the patients have been postulated to be the contributing factors 7, 8 . The age ranges in C. neoformans-positive patients (26 -45 years) obtained in this study fit in with findings from previous studies. Cryptococcosis has been described in patients ranging from 20 and 49 years old, and this was not associated with any speciûc age group in a study in Malaysia. However, high incidence of cryptococcosis among patients of the similar age group has also been documented by investigators from many parts of the world 9, 10 . It should be noted that, this age group is the most infected by HIV in Cameroon 11 . Cryptococcosis is known to be associated with Acquired Immunodeficiency Syndrome (AIDS), although it has been found in other types of immunocompromised patients and it sometimes causes disease in HIV-negative patients 12 .
A prevalence of 7.14% was observed in this study. Compared to the results from other parts of the world, the prevalence of cryptococcosis varies from place to place 13, 14 . The number of sample positive in India ink preparation (8.5%) is not equal to those positive in culture (9.86%). According to Kisenge et al 15 and Kumar et al 7 India ink is positive in 60% and 70-90 % of AIDS patients respectively. In spite of the difference observed in this study, the two methods are complementary, and therefore, both are recommended for an effective diagnosis of cryptococcosis. But, this observation emphasizes the problem of the sensitivity of culture and India ink test in routine clinical practice and the necessity for it to be completed by other tests such as Cryptococcus antigen detection in the samples. Among the 54 positive cases obtained both in CSF and urine, 43 (44.32%) were from CSF while 11 (10.47%) were from urine indicating that diagnosis of cryptococcosis is mainly based on cerebrospinal fluid (CSF). The CD4 counts for patients varied between 31 and 304 lymphocytes/mm 3 . The CD4 count is the best indicator of immediate state of immunologic competence and also the strongest predictor of HIV-related complications in patients. The CDC categorization of HIV/AIDS is based on the lowest documented CD4 cell count and on previously diagnosed HIVrelated conditions 16 . According to the CDC clinical classification of HIV/AIDS, the patients were 60, 35 and 10 in the C, B, and A categories respectively. All samples positive of C. neoformans were from patients that were not on ART. It has been shown that HIV-infected patients who are given combined antiretroviral therapy have a lower incidence of cryptococcosis, and the risk of cryptococcal disease is substantially reduced among persons receiving these treatments 17 . Antinori et al 18 also observed that, with the introduction of HAART for HIV treatment in HIV patients, the incidence of cryptococcosis, along with other opportunistic infections, has decreased. The most frequent clinical manifestations involved the central nervous system and included headache and vomiting.
Visual impairment was also observed to be related with meningo-encephalitis symptoms. These results agree with some previous findings 19, 20 . Fevers and headaches dominated the clinical features. This is similar to that described earlier 21, 22, 23 . The incidence of cryptococcosis in HIV patients, together with the amplitude of symptoms are lower than those obtained in a similar study in the same locality about twenty years back by Lohoue et al 24 . Despite the fact that in this study we work on a larger sample size compared to the one used by Lohoue et al (105 against 32), the decrease observed in the prevalence of cryptococcosis in HIV patients can be explained by the fact that recent advances in medicine have resulted in better patient management and prolonged life of the AIDS patients with cryptococcosis.
Conclusion
From this study, it is clear that cryptococcosis is rife in AIDS patients in Yaounde. To minimize the death toll, its routine check should be integrated in the management of AIDS patients particularly as the symptoms are not pathonomonic. We recommend that laboratory diagnosis of cryptococcal infections should be perfor med on HIV patients and accessibility to ARV therapy should be intensified as the risk of cryptococcal diseases is reduced among people receiving these treatments.
